Leukemia inhibitory factor mRNA expression is upregulated in macrophages and olfactory receptor neurons after target ablation.
After target ablation by olfactory bulbectomy (OBX), the murine olfactory epithelium (OE) undergoes degenerative changes leading to apoptosis of olfactory receptor neurons (ORNs) followed by regenerative changes that include proliferation of progenitor cells leading to neurogenesis and ORN replacement. Macrophages recruited to the OE after OBX are involved in both the degenerative and regenerative processes. Relative quantitative RT-PCR was used to demonstrate that within hours of OBX, mRNAs encoding three key components in the leukemia inhibitory factor (LIF) signaling pathway, including LIF, LIF receptor (LIFR), and STAT3, as well as cyclin D1, a growth factor sensor indicative of progenitor cell transformation, were upregulated. These mRNAs reached peak levels of expression on or before day 3 post-OBX, coincident with the peak time for macrophage recruitment and progenitor cell proliferation. Cells expressing LIF mRNA in the OE of mice at 3 days post-OBX, the time point at which LIF mRNA expression peaked, were identified using non-isotopic in situ hybridization. LIF mRNA was localized in infiltrating macrophages; near-adjacent sections exhibited macrophages immunoreactive for F4/80, a marker for activated macrophages, in numbers commensurate with those expressing LIF mRNA. LIF mRNA was also localized in surviving ORNs, identified by their expression of olfactory marker protein (OMP) mRNA and protein in near-adjacent sections. Our data suggest that LIF functions as a mitogen originating from recruited macrophages through an intercellular signaling pathway that stimulates proliferation of progenitor cells leading to neurogenesis and regeneration, and as an intracellular survival factor for traumatized ORNs.